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Shang-Jyh Liu, Ti-Lun Huang, and Quang-Hua Chen expansion policy basing growth on the comparative advantage that the Taiwanese industry enjoyed in labor-intensive light industries. Highly export-oriented, labor-intensive industries readily absorbed a massive surplus of labor, thereby reducing the unemployment rate, and very importantly laid the basis for to the emergence of a host of small-and medium-sized enterprises.
The first oil crisis in 1974 jolted Taiwan to turn from laborintensive industrial development toward more high-technology (high-tech) based industries to meet the challenges of international markets. The second oil shock, in the 1980's, profoundly affected Taiwan's economy. The government advocated drastic policy measures to accelerate high-tech industry growth. Strategic industries with high-technology content and added value, as well as large market potential and wide industrial linkages, were favored as national targets for guided technological and economic development. Development of the information industry was prioritized.
Leading the growth of Taiwan's information industry was personal-computer (PC) manufacturing. Although it is debatable whether this industry emerged as an intentional act of government planning or rather grew tangentially and accidentally owing to the national ban on video-game-machine manufacturing (to be mentioned later), that Taiwan's government played an indispensable part in the information industry's takeoff is undeniable. Public research institutes explored the core technology and spun off trained engineers into private industry; industrial and science parks provided the physical setting for high-tech manufacturing and research; and legal and administrative setups supplied financial preferential treatment [1] . In the mid-1980's, huge foreign-exchange reserves were accumulated and placed Taiwan in first or second place in the world. Capital accumulation as a governmental goal for industrial policy was relaxed. In addition, ample supplies of well-educated engineers and technicians engendered by specifically designed education programs, as well as smallbusiness entrepreneurship, all contributed to Taiwan's PC industry's taking off during the 1980's [2] .
Taiwan's information industry has experienced further and drastic growth in the recent decade (Fig. 1) . The fierce competition of the early 1980's between Apple Computers Inc. and IBM created many opportunities for other newly industrialized countries such as Taiwan to enter the marketplace. In 1980, IBM plunged into the PC market with its IBM PC 8088. Moreover, to afford maximum penetration, IBM strategically disclosed its PC's architecture and openly encouraged the market to develop IBM PC software. As a result, the technological barriers against imitating IBM PC 8088 designs or those of the 1983 or later models, such as PC/XT, fell away.
In March 1982, the ROC government issued an islandwide ban on the manufacturing of video-game equipment, a highly profitable business at that time. The prohibition drove many manufacturers to produce the Apple PC as a substitute for video games and data-processing units. This governmentinduced industrial diversion, which had the effect spurring more than a hundred new entrants into PC manufacturing, was deemed an unintentional policy measure to promote the PC industry. This event substantially assisted a rapid expansion in domestic industry and led to Taiwanese PC manufacturers' creating severe competition both at home and abroad.
The price-cutting war incurred by the IBM PC/XT in 1983 not only enlarged IBM's leading edge in the marketplace but also urged low-cost competitors, such as Taiwanese and Korean corporations, to search out their own market niches. Technological difficulties were encountered by most Taiwanese small firms. Faced with the rapid pace of technological change and the short lifecycle of a PC model, strategic alliances among the government-funded Industrial Technology Research Institute and local firms successfully compensated for insufficient in-house research and development (R&D) investment. The booming growth in PC hardware production led Taiwan's information industry to assume a new style of vertical integration.
A. Backward Integration
The role of a fast follower, which was what Taiwan adopted in the PC business prior to the 1990's, rested heavily on modifying basic input/output system (BIOS) design to avoid possible infringements of IBM's patent claims. By the late 1980's, Taiwan's PC industry was in a position of shortening its technical lag behind the leaders in the field. For instance, in November 1988, two local companies developed 32-bit PC's only two months after Compaq introduced theirs. The overseas supply of key components, primarily from the United States and Japan, had come to pose a great threat to the upgrading of Taiwan's PC industry. By 1993, key semiconductor components and devices had become the largest import item, superseding the position oil had occupied during the preceding four decades. To secure a steady supply of such components to fulfill enormous local demands, certain large companies invested in producing static and dynamic random-accessmemory (DRAM) chips. They established application-specific integrated circuit (IC) design centers and plants manufacturing IC wafers. In 1993, technological gaps in making PC and key components between Taiwan and advanced countries, such as the United States and Japan, were nearly removed, and Taiwan progressed to become the world's leading PC and peripherals manufacturer. This power in the technological field has been matched by Taiwan's mushrooming patenting activities. From 1989 to 1994, Taiwan rose from eleventh to eighth place in the U.S. patent statistics in terms of patent quantity and quality [3] . Moreover, in 1995, Taiwanese information-related patents ranked in third place in the United States. In 1996, Acer, the largest PC producer in Taiwan, achieved the status of crosslicensing patents with IBM. Taiwan's PC industry grew with the IC industry, where upgrading of IC manufacturing made the upstream supplies of PC components independent from foreign sources. PC growth further automated other traditional industries, for instance, textile and tool equipment, to a more competitive status.
B. Forward Integration
Apart from their technological virtuosity, Taiwanese PC enterprises have adopted a strategic role of original-equipment manufacturing (OEM) during the first decade of development. This has been due to the fact that manufacturing was their core competency and launching into international marketing and operations required a learning process. It was not uncommon for Taiwanese corporations to suffer severe losses in merging or acquiring foreign companies in an attempt to satisfy their technology demands in the shortest time. Nevertheless, awareness of international marketing and direct connections with customers have penetrated corporate decision making and have stimulated strong economic incentives for forward integration. Production activities have progressed from OEM to own-design manufacturing and further to own-brand manufacturing (OBM). Increasingly, PC companies are setting up foreign branches or subsidiaries to learn and perform international business operations. In the meantime, manufacturing and R&D remain in Taiwan, where the technology base is founded.
In summary, the rapid emergence of Taiwan's PC industry occurred during 1986-1989. This industry grew nearly ten times, primarily by producing motherboards and monitors, in addition to the keyboards, power supplies, and scanners that were in mass production during 1980-1985. Between 1990 and 1992, the local PC industry faced a jolt when the global economy was in a depression. From 1993, Taiwanese firms learned to integrate vertically and to develop key components. In 1980, the production worth of the information industry was less than $100 million. In 1995, the production worth grew to $19.7 billion without regard to additional several billions in investment to foreign countries. The complex annual growth rate in the last decade was 24%, much higher than that globally. Many Taiwan-made PC products rank in first place in world production, such as monitors, motherboards, keyboards, graphics cards, and scanners.
Internationalization is an unavoidable process with which Taiwan must proceed to promote industrial growth. The Market Information Center of Taiwan's Institute for Information Industry estimates that overseas production will compose approximately 40% of Taiwan-controlled information industry (Fig. 2) . Furthermore, many of the computer peripherals of Taiwan's PC industry are produced in Southeast Asian countries and China. For instance, in 1995, monitor and graphics-card manufacturing in overseas bases was almost equivalent to that in local plants, and keyboard and power supplies are primarily made in foreign countries.
This study now examines the human resource policy that Taiwan's PC companies adopted to develop their international operations. Particular attention is paid to evaluating critical factors affecting corporate decisions and to identifying strategic patterns derived from accumulative hands-on experience. Factors such as types of industrial organization, transaction costs, and localization, on which the underlying themes of internationalization theory rest, are culled by reviewing the literature and are assessed in the following pages.
II. INTERNATIONALIZATION: THEORIES
AND ANALYTICAL FRAMEWORK Theories of international operation or internationalization mushroomed in the late 1970's and 1980's. These diverse perspectives and observations fall into three main categories: 1) overseas extension of domestic advantages for foreseeable monopolistic or oligopolistic advantages in foreign markets, 2) economic incentives provided by foreign authorities, and 3) transaction costs of governing a foreign organization. Briefly, any competitive strategy or advantage of which a firm may boast, any preferential opportunity the international marketplace may offer, and any strategic or operational costs the organizational governance may incur all serve as the foundations of internationalization theories.
Industrial organization theory [4] contends that internalization, or full control of international organization, tends to reduce the transaction costs of preserving a firm's ownership advantage. Licensing, joint venture, and other forms of cooperation may be adopted at a cost of jeopardizing the confidentiality and uniqueness of competitive advantages [5] - [7] . Moreover, an enterprise faces the necessity of managing across borders as international operations increase and the uncertainty of the foreign market decreases [8] . International operations of a domestic-based firm are stimulated by its advantage as a quasimonopoly in the foreign market. This status outweighs the disadvantages of operational costs in an uncertain environment. The comparative advantages and imperfect market structure overseas are the strategic motives of going abroad. The ownership advantages are further elaborated and refined with more specific determinants, such as product differentiation, dominance of markets, administered pricing, managerial skills, financial capability, the economy scale of vertical and horizontal integration, and governmental intervention [9] , [10] .
The theory of imperfect market structures [5] Internalizing the governance of an international organization is based on the notion of transaction cost economics [11] . The contractual arrangements of joint venturing and licensing with other companies may cause the diffusion of specific knowledge owned by a firm to unintended ends. As opposed to what may apply in a built partnership between two independent firms, fewer transaction costs, in terms of preserving the idiosyncratic assets that are critical for industrial competition, can be rationally expected for running a directly managed and monitored foreign subsidiary.
An eclectic paradigm was later promulgated that incorporates most of the critical success factors of the proposed theories [12] , [13] . This model attempts to postulate a comprehensive model of internationalization, appending the localization theory or local factors of comparative advantages to the existing industrial organization and internalization theories. This internationalization paradigm associates with the concept of strategic planning in that consideration is made of the external environment (location factors), corporate capability (ownership advantages), and feasible strategic action (reduction of transaction costs) to accomplish an analytical model.
As for managing the human resources of international subsidiaries, differing perspectives concerning management style in dissimilar places arise. On the one hand, there is the convergence notion, which assumes that discrepancies among different regions will be overcome by globalized economic and technological development conducive to a more unified management style. On the other hand is the divergence notion, which suggests to the contrary that management style must adjust and adapt to local conditions, recognizing fundamental differences in historical backgrounds and cultures. The divergent perspective, sensitive to the current needs of global integration yet locally responsive, seems more acceptable to the modern concept of a global firm. The integration-responsiveness (IR) framework [14] delineates the strategic alternatives for managing competitive pressures in international markets. This model was applied to investigate commercial operations of international firms [15] . These two dimensions of the IR model, i.e., the global integration or compliance with headquarters' policy versus local responsiveness or the constraints of localization, construct strategic patterns of human resource policy of international subsidiaries, e.g., autonomous (multinational), receptive (global), or active (transactional) types. Further studies [16] - [18] conceptualize an enterprise as the organizational networks that connect parent companies and their geographically dispersed affiliates. The interorganizational linkage or dependency contributes to the formation of human resource strategy [19] . Two factors, the dependence on parent-company resources and the dependence on host institutions, are accordingly incorporated into the following analysis of human resource strategy for overseas subsidiaries.
Evaluating an organization's performance requires a multifaceted undertaking, such as financial performance, operational performance, and organizational effectiveness [20] . Each contains a few crucial determinants, such as the return on investment and sales growth to reflect financial performance; the market share, product quality, introduction of new products, and added value of products to assess operational performance; and the morale, rewards, and career prospects to measure organizational effectiveness. This study adopts five determinants to evaluate the performance of an overseas organization. They are employees' morale, satisfaction, and turnover rate as the subfactor of organizational effectiveness; and the market share and returns on investment as the subfactor of financial performance. Further aspects relating to employment, education and training, monitoring and auditing, salary and rewards, and the promotion of employees are also considered, along with the institutional determinants of personnel policy.
To distinguish those postulates hereafter, the variables in question are classified at three levels (Table I) . Issues addressed in the survey are termed "determinants"; the determinants that are of relevant contents are designated "subfactors"; and the four major aspects of internationalization, i.e., ownership advantages, internalization, localization, and organizational dependence, represent the "factors." As for the two generic concerns of internationalization-integration of a parent company and localization of foreign subsidiaries, representing respectively local compliance to headquarters' global policy and responsiveness to local needs-these are hence termed the "dimensions." Terminology is accorded consistent attention throughout this paper.
Four distinct patterns of human resources strategy are assigned: autonomous, quasireceptive, active, and ad hoc. The averages and standard errors of the four are calculated and presented in Fig. 6 .
III. EMPIRICAL FINDINGS AND NEEDS
OF STATISTICAL JUSTIFICATION According to developmental history and internationalization theories, Taiwan's PC industry has entered a stage of global integration. Since the mid-1980's, Taiwan has encountered increased labor wages, the emergence of environmental protection issues, and growing political openness, as well as shortages of available land. Administrative inefficiency in the government has posed a further critical impediment to industrial growth. Moreover, the limitations of local markets (less than 4% of PC products in total were sold domestically) have constituted a major impetus for Taiwanese firms to export. The island's small business sector is well known for its entrepreneurial networks. Internationalization for traditional labor-intensive industries is basically a question of pursuing low wages and raw materials in other locations. A considerable number of firms have moved to Southeast Asia and mainland China to begin a second career with their well-established production skills and technology. However, the information industry is not totally committed to sharing the same track with traditional enterprises. Although searching for comparative advantages, fundamentally the same for internationalization, the diverse requirements of core competencies among different industries call for a reexamination of the global management of the information industry.
As described in the preceding paragraphs, the commonly recognized process of internationalization follows a sequence of the domestic firm's first engaging in pure exporting, then in licensing and franchising to foreign localities, and finally setting up the international entity. Taiwan's PC industry is graduating from passive exporting to more active international operations through foreign subsidiaries. However, in comparison to most transnational information firms, Taiwanese enterprises primarily comprise relatively small businesses with limited economies of scale, and extending their international organization is mainly to economize the production scale and to gain more direct access to the markets, as well as to seek out comparative advantage in foreign locations. Under such circumstances, it is natural to identify the international operations of Taiwan's PC industry with a centrally controlled style of global management, in which the manufacturing capability of headquarters exercises a directing role through vertical integration. Following are issues that will be addressed by quantitative analyses. 1) What are the underlying reasons for Taiwan's information industries to go overseas? Could it be to meet the needs of vertical integration for PC and peripherals manufacturing, or for the control of marketing channels, or both?
2) Would factors of ownership advantage, internalization, location, and organizational dependence have significant effects on the internationalization of Taiwan's information industry and selection of overseas subsidiaries?
3) Do different patterns of human resource affect performance of the overseas offices? These issues are appraised by a set of quantitative analysis to evaluate the significance of the various factors and determinants, as well as to classify the surveyed sample into different patterns of human resource strategy. These patterns are then compared and evaluated for performance.
IV. QUANTITATIVE METHODS AND DATA ANALYSIS
Data were collected by mail survey, which consisted of a seven-part questionnaire containing 59 questions using a fivelevel Likert scale. All 112 PC firms registered for foreign investment with the ROC Ministry of Economic Affairs were surveyed. The effective sampling rate is 47.3%, which was represented by 53 firms. Table II lists the basic data and statistics for the sample. The data reveal that despite PC manufacturing's now constituting one of Taiwan's major industries, most PC firms are of small size in terms of registered capital and workforce; are young companies with limited international experience; and most of their foreign branches are fully owned by Taiwan-based headquarters. The data also show that most of their overseas affiliations are sales and distribution offices in the United States and Europe. A small number have set up production bases in China and Southeast Asia.
The nature of the interlinkages between human resource strategy and the four major factors, i.e., ownership advantages, internalization, local characteristics, and organizational dependence, plus the determinants present within those factors, are examined by five methods of statistical analysis. The organizational patterns are evaluated for performance as well as compared with multivariate statistics [21] , [22] . Fig. 3 illustrates the analytical schemes and statistical tools employed along with the internationalization theories advanced.
Factor analysis attempts to verify the internal consistency of the determinants within each of the four major factors. To begin with, covariance test and measure of sampling adequacy are employed, followed by Bartlett's sphericity test and Kaiser-Meyer-Olkin measurements. For each major factor, variables having a loading value higher than 0.7 with consistent reliability by Cronbach's alpha value are selected and grouped into a subfactor term before calculating the scores of subfactors for further application. Factor analysis is also applied to identify the consistent determinants of structural dimensions in the IR framework, i.e., consistent with a parent company and local responsiveness.
To analyze how the four factors influence the IR structural dimensions, a step-wise multiple regression method was used to evaluate significance levels. The linearity between independent and predicted variables, as well as the homogeneity of variance, independence, and normality of the residuals, are tested before conducting regression analysis.
Differentiating strategic human resource alternatives having IR structural dimensions is achieved by cluster analysis. Integration and localization are taken as two coordinates to divide the samples into clusters. Variables used for cluster analysis are subfactors generated from the above-mentioned factor analysis and evaluated by regression method. The basis is the nearest centroid sorting method and the cubic clustering criterion [23] to establish the four most appropriate clusters (modes) of human resource strategy. Two independent coordinates of IR dimensions were formed and later employed to differentiate Taiwanese PC manufacturing firms by discriminant analysis. A further step is to apply multivariate analysis of variance as the significance test to distinguish the four clusters.
The discriminant analysis method facilitates grouping firms into different clusters. On the one hand, step-wise discriminant analysis assists in selecting the above-mentioned subfactor variables that contribute significantly to form the distinct modes. On the other, canonical discriminant analysis serves for differentiating the variables into the four modes having discriminant functions. Wilk's lambda test provides the vehicle for assessing the significance of those discriminant functions.
With respect to evaluating the performance of overseas subsidiaries, this study proposes to elect again for multivariate analysis of variance (MANOVA). To begin with, one-way MANOVA is employed to test the level of significance among the four patterns. In doing so, the four patterns are viewed as independent variables, and the performance indexes are employed as dependent variables through principal factor analysis. The performance variables are apportioned to two subsets, i.e., human resource performance and subjective financial performance. MANOVA provides a significance test of the four modes with two subsets of determinants, whereas the principal factors are presented from the sets of performance determinants.
V. CRITICAL FACTORS AND STRATEGIC PATTERNS OF HUMAN RESOURCE MANAGEMENT: ANALYTICAL RESULTS AND PRELIMINARY DISCUSSION

A. Factor Analysis for the Four Major Factors and IR Structural Dimensions
Factor analysis serves as a vehicle for reducing the variables of each major factor. Being selected from the factor loading matrix, determinants of similar performance are categorized into subfactors for each major factor, as applied to the two dimensions of the IR framework. The newly established subfactors differ from the original sets depicted in Table I . Whereas the original subfactors of Table I are singled out by summarizing the important variables out of the internationalization theories, the new sets of subfactors are derived from the statistical test for determinants of similar characteristics. They are, as presented in Fig. 4 , the enterprise scale, product innovation, international experience, operational efficiency of the parent company, internalization aspect due to the concerns of specific assets, resource and production costs of foreign locations, and foreign markets and regional risks, as well as the dependence of overseas subsidiaries on both headquarters' resources and local institutions.
B. Step-Wise Multiple Regression of Subfactors on the IR Dimensions
Regression analysis yields the results of a significance test for predetermined independent variables that may have appreciable effects on dependent or predicted variables. As  Fig. 4 indicates, the scale of the parent enterprise, its international experience, dependence on local institutions, and dependence on the headquarters' resources all exert varying degrees of positive and significant influence on the integration dimension. Environmental risk of local business development, on the contrary, has appreciable negative impact on this dimension. As regards the effects on the localization dimension, the product innovation capability of the parent firm, local market conditions, and dependence on the local institutions are considered critical in a statistical sense. Internalization of specific assets, as well as the synergistic performance of functional departments of the parent company, have not reached discernible levels of significance in terms of their influences on human resource decisions.
The subfactor of "dependence of subsidiaries on local institutions" exerts significant effects both on the dimension of headquarters' control (consistency with headquarters) and on local responsiveness. It would appear a reasonable proposition that the more foreign local conditions affect a firm's branch, the more it must make adjustments or respond to local needs accordingly. Conversely, once those foreign local conditions exercise increasing influence on the operations of an international branch, the parent company tends to strengthen its control by any available measures [24] . Human resource policy is one of the effective tools commonly applied by headquarters to regain its control over affiliates [14] .
C. Cluster Analysis for Setting up Strategic Patterns of Human Resource on the IR Framework
Integration and localization are taken as two coordinates to divide the samples into clusters. Subfactors constructed from the factor analysis serve as the variables to distinguish the human resource patterns in the cluster analysis. The use of cubic clustering criterion [23] discloses that the top score (2.563) is reached in the four clusters and confirms that four distinct strategic patterns of human resource are justified when all the critical subfactors and the two IR dimensions are taken into account. Moreover, one-way MANOVA analysis generates outcomes for both the integration and localization dimensions at a significance level of . The centroid of each cluster is not distantly away from those of the others. As indicated in Fig. 5 , 53 samples are then allocated to these four patterns according to their average values estimated by this procedure.
Eight firms are included in the autonomous mode that exhibit a higher than average score in "consistency with headquarters"; however, their score in "localization" is lower than the average. This is similar to the "autonomous" subsidiary as termed by Jarrillo and Martinez [15] .
The second type-the most dominant one, consisting of 24 companies-is entitled "quasireceptive." The quasireceptive pattern is one specially identified in this analysis. Its centroid is extremely close to the origin of the coordinates, although its direction toward the receptive pattern is still distinguishable. Such firms are generally more inclined to be affected by headquarters' than by local demands.
The third type of human resource strategy is termed "active." The eight companies belonging to this category exhibit higher than average scores than the averages in total for both IR dimensions.
The fourth type, comprising 13 firms, is termed ad-hoc [25] due to its being temporarily established to meet some short-term needs. The companies in this category neither demonstrate apparent consistency with headquarters' policy nor are designed intentionally to cope with local demands.
D. Discriminant Analysis for Evaluating the Influence of Each Factor on the Four Distinct Modes
Following the cluster analysis that divides the 53 firms into four distinct patterns of human resource strategy, stepwise discriminant analysis employs the subfactors generated in the factor analysis as the criterion's variables to test the level of significance that differentiates the four patterns ( Fig. 5 and Table III) . It generates three canonical discriminant functions at the level of significance of and , respectively [Table III (a) and (b)]. The standardized discriminant functions further serve the purposes of justifying the subfactors that significantly contribute to distinguishing the four human resource modes. Headquarters' product innovation capability, enterprise scale, local markets, and dependence of subsidiaries on local institutions are all critical in forming the various strategic patterns of human resource in a distinct manner [ In addition to differentiating the firms into four patterns of human resource strategy, an inference is also made regarding the dynamic transitions among the patterns. By incorporating Table III(b) and (c), the interrelationships between the critical subfactors and the strategic patterns are depicted in Table III(d) . There, the external forces of localized demands and internal forces of strengthened headquarters' control may cause drifts or shifts between the human resource policies from one to another, a dynamic picture in which the transformation of human resource strategy may be drawn. Initially, the ad hoc type is dominant when a firm lacks the ownership advantages and is unable to make the best use of foreign local factors, or even to take exploratory steps of trial and error in constructing its foreign base. As the firm's competitive advantages and the foreign influences on its subsidiary increase, the manpower policy of the firm may evolve from a passive mode in any one of various directions, depending on the source and extent of the driving force. If local institutions exert an increasingly significant impact on a foreign company, the human resource policy of the subsidiary may shift from the quasireceptive toward the active mode, or even from the active toward the autonomous mode. Nevertheless, the growing competitive advantages of ownership for a parent company may lead to a more active manpower policy, a direction in which the autonomous, quasireceptive, and ad hoc patterns tend to migrate. The transformation from active to autonomous is caused by the pronounced responses to local conditions. The transformation from active to quasireceptive, on the contrary, could result from the enhanced control of the parent company, seeking to cope with enhanced competition in foreign markets.
E. MANOVA for Evaluating the Performance of Different Human Resource Modes
The MANOVA provides a method of comparing performances among the four patterns. It demonstrates no significant difference at the level of for overall performance evaluation. Restated, significant differences exist among the four patterns when both personnel (manpower) and financial evaluations are taken into account. Further tests indicate that the discrepancies arise from the manpower performance among the various modes of human resources strategy. The difference in financial performance among the four patterns does not reach the significance level of . The active mode yields the optimal performance for overall evaluation and manpower performance, whereas the ad hoc mode achieves the worst for both manpower and financial evaluation. Accordingly, the latter's overall performance also ranks last among the four patterns. the autonomous and quasireceptive do not significantly differ in terms of overall and manpower performance, although the quasireceptive performs slightly better.
In summary, the overall performance of the human resource strategy ranks in the following order: active, quasireceptive, autonomous, and ad hoc. The gaps are primarily generated from their manpower evaluation rather than their financial assessments. 
VI. INTERNATIONAL VALUE ACTIVITIES IN GLOBAL PC INDUSTRY
Globalization of PC production and marketing divides this industry into a few sectors of a value chain. They are 1) mass production of components, parts, and assembly; 2) global management of localized configuration, distribution, and assembly in remote markets; and 3) control of sales and service channels in local markets. Among them, Taiwan and Asian nations in general dominate mass production of components and assembly, and Taiwan's large PC firms share configuration and distribution in remote markets with foreign joint venture. A PC will gradually become a family appliance in the foreseeable future, while commercial applications have dominated in recent decades.
The marketing and sales channels are affected by the following.
1) PC corporations with brand names-e.g., IBM, Apple, and NEC-configure their products from various sources. 2) Global distribution channels and remote market assembly are gradually taken by major firms of consumer electronics and on-site competitors, respectively.
3) PC market for family use grows more rapidly than the traditional market for commercial application.
4) Profit margins for high-end technology, i.e., production of critical key components, as well as the network service for PC purchasing, are much higher than for mass production and assembly of PC and peripherals.
PC's are essentially a standard product, and the global competition results in an apparent international division of labor for this industry.
VII. CORE COMPETENCY OF TAIWAN'S PC INDUSTRY
Taiwan's PC production heavily relies on manufacturing capability with entrepreneurial flexibility in response and efficiency in time to the markets. Generally speaking, high added values of the PC industry concentrate more on the key component production and marketing channels management rather than PC assembly and IC design. Development of Taiwan's PC industry has focused predominantly in engineering technology and mass-production management. Skilled onsite engineers and sophisticated technological infrastructures have promoted the PC industry rapidly from an assemblydominated status to a supplier of key components. However, the drastic change in marketing channels and technological challenge in producing critical components in the world have exerted a significant impact on Taiwan's industry. Marketing management faces a revolutionary restructuring that distribution channels tend to concentrate in large wholesale and retail stores as well as networked chain stores to substitute traditional computer shops, in which the quality, costs, variety, and timing to supply the computers undergo efficient control and reach the competitive advantage of cost leadership. As for the critical components, such as thinfilm-transistor liquid crystal displays, DRAM, and large-sized monitors, many local and foreign (such as Japanese and U.S.) IC and PC firms are establishing their production plants in Taiwan's Science Park. The following phenomena indicate the competition era and Taiwan's challenges for future development.
1) Manufacturing capability has been the core competency of Taiwan's PC and IC industries. Nevertheless, the profitability of this activity in the value chain of PC industries is falling significantly behind the marketing control and key components production. Taiwan must move toward distributing OBM products in the foreign markets or supplying the key components. 2) Distribution channels in international markets undergo revolutionary change and local service, and family use become one of the marketing mainstreams. Taiwan excels over other competitors in technological and manufacturing expertise rather than in international business management. 3) Taiwan's corporations are relatively smaller than major international competitors. The Acer group, Taiwan's largest PC corporation, ranks sixth in the global information industry. Compaq, IBM, Apple, Packard Bell, and NEC all lead Acer in terms of PC production in quantity. In 1995, their production outputs were 5700 K (where K stands for thousand), 4800 K, 4600 K, 3000 K, 2800 K, and 2100 K, respectively, with Hewlett Packard (2000 K) and Dell (1800 K) following. Enhanced industrial concentration ratio demonstrates that the global competition of PC industry heavily relies on scale economy and production efficiency. This study provides a set of quantitative and qualitative analyses and yields a strategic algorithm of global expansion for Taiwan's PC industry. An extensive literature review is undertaken for the theoretical framework of international business. The following findings characterize the globalization of Taiwanese PC corporate sector. While in certain respects they deviate from the established Western model of internationalization to an appreciable extent, the Taiwan model may facilitate a modified paradigm of the dynamic globalization process for smaller firms to compete against large international companies.
1) The majority of Taiwan's PC manufacturing firms are young and small-sized companies. Many of them have been in existence for less than ten years and are still in a learning process of conducting overseas business. Cautious initial investment and strong links with headquarters' policy characterize their internationalization strategy. 2) Overseas subsidiaries are largely extensions of manufacturing-based local headquarters. Taiwanese PC firms establish production plants in Southeast Asian nations and mainland China and institute marketing and sales offices as well as on-site assembly in near market regions. This explains why quasireceptive modes of human resource strategy so dominate in data analysis. Companies of product band names (OBM) often form joint ventures with foreign companies to overcome the barriers that result from protectionism, financial risks, and unfamiliarity of overseas circumstances. This strategy leads to autonomous personnel policy. The underlying reasons for setting up a branch office or a subsidiary have to do with marketing and sales, or local assembly of standard components, and taking comparative advantage of local production factors. The transaction cost of establishing a totally headquarterscontrolled overseas branch is much higher than that of instituting a foreign organization jointly ventured with a local company. The competitive advantages of manufacturing and the managerial expertise of Taiwan's information industry extend forward to control their marketing channels more directly now than previously. Integration of advanced technology and local production of key components is an emerging competitive competence of Taiwanese enterprise. The overseas offices are predominantly promoting marketing missions and producing labor-intensive products.
3) This empirical study presents a dynamic model of international operations for small firms or industries in developing or newly developed countries. The ad hoc and receptive types of organizations gradually evolve into more active or autonomous patterns along with the increase of local activities and responsiveness. This trend indicates that internationalization of Taiwan's information industry is in a sequential development of exporting and alliances, where the former activity comprises setting up foreign production bases and the latter results from resource requirements and risk sharing of overseas operations. Furthermore, strategic patterns of human resource reflect internationalization procedure status. Ownership advantage or core competency of hardware manufacturing lead to the quasireceptive mode, where control is enhanced, and high resource commitment of international operations result in the autonomous mode, where alliances are undertaken. A corporation may concurrently perform various strategies in different areas and businesses that primarily depend on its ownership advantage and encountered competition. The propensity to move from the passive modes of ad hoc and receptive to more active overseas subsidiaries, as demonstrated in this study, illustrates that in addition to promoting overseas marketing and production bases while exercising strong control from domestic headquarters, Taiwanese firms are responding more to global networks with an increase of localized value activities in foreign countries. The Taiwanese experience reflects that the paradigm of international business development is facing a challenge as a result of emerging newly industrialized countries enterprises and industrial competition in a borderless global village. Internationalization is no longer a static phenomenon or a competitive advantage of industrialized nations only. Comparative advantage, which implies the differentiation or division of labor, raw material supply, and production and market structures in different nations or regions, has enormously enlarged its content and meaning. Adhering to the worldwide rapid market and technological change, the interlinkage among the parent firms and their affiliates must attain dynamic equilibrium and make constant adjustments. Conventional expositions of international enterprises with static destination, such as global, transnational, or multinational companies, all of which oversimplify the function and performance of various organizations, may no longer be appropriate to describe an international firm. She currently is a Project Specialist with Chailease Co., Ltd., Taiwan, where she is involved in leasing and installment finance, as well as factoring and international investments.
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